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Amendments to the Clafans: 



This listing of claims will replace all prior versions and listings of claims in the 
applicatioa 

Listing of Claims: 

1 . (Currently Amended) A-aevel 4-halo-2-oxyimino-3-oxo butyric acid-N, N- 
dimethyl fonniminium chloride chlorosulfate of foraiula (I) useful in the preparation of 
cephalosporin antibiotics 



? ? 
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CH3 



wherein X is chlorine or bromine; 

R is hydrogen, C m alkyl group, e n- e agijy r e movaWo ^hydroxyl protective group? 
selected jfrom trialkvl silvl ethers: t rialkvl arvl silvl ethers: trialkvl stannvl ethers: tritvh 
tetrahvdropvTanvl: alkvl or arvl sulnhonates selected from tosvK mesvK and bcsvl: boron 
or alumi num containing two alkvl groups: unsubstituted benzvl: or 

^CHzCOORs, or -C (CH3)2COOR5; 

wherein R5 is hydrogeni or an - oaaily g ^bydrolysable ester grou p selected from 
lower alkvl esters: alkanovloxv alkvl esters selected from acetoxy meihvl. nivaloxv methvL 
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1-acetoxv ethvK and l-pivaloxvetfavl: lower alkoxvcarbonvloxvalkvl esters: alkoxvmethvl 
esters: lower alkvl amino methvh benzyl ester: and cvanometfavl ester . 



2. (Cuirently Amended) A process for preparation of compound of formula (I) 

O O H 

II II I 9x''»3 _© 

ON 0 

comprisiog reacting 4"halo-2-ox5dmino-3-oxobutyric acid of fomiula (IV^), 

O 



X — CH2 — C — C — C — OH (iv') 



OR 



v^erein X is chlorine or bromine; 

R is hydrogen, C m group, on e asily r e movabl e a .hydroxyl protective group? 
selected j&om trialkvl silvl ethers: triallcvl aryl silyl ethers: trialkvl stannvl ethers: tritvl: 
tetrahvdropvranvl: alkvl or arvl sulphonates selected from tosvL mesvl and besyl; boron 
or aluminum contam in^ two alkvl groups: unsubstituted benzvl: or 

-CH2COOR5, or -C (CH3)^COOR5 

wherein R5 is hydrogen; or on easily a.hydrolysabIe est» grou p selected from 
lower alkvl esters: alkanovloxv alkvl esters selected from acetoxv mcthvL pivaloxy mettivL 
1-acetoxv ethvl, and 1-pivaloxveth^d: lower alkoxvcarbonyloxyalkvl esters: alkoxvmethvl 
esters; lower alkvl amino methvl: benzvl esten and cvanomedavl ester rrJI 
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with N, N-dimethylfommnimuin chloride chlorosulphatc of formula (VIl) 

O 

II 0 • 

H3C\^ yO—s—c\ a (vn) 

N = C II 
H3C/ 0 



in an organic solvent at a temperature ranging jfroni -30*^ C to -1 5^ C. 



3. (Currently Amended) A The process according to Claim 2, wherein the organic 
solvent is ooloctod from chlorinated $oIvente ouch ao selected from dicdiloromethane, 
dichloroethanc-e p and chloroform; aromatic hydrocarbons sa^eag selected from 
benzene-ef,and toluene; and nitriles gteeh^ selected from a cetonitrile. propionitrile^ 
an^ butyronitrile. 



4. (Currently Amended) AThe process according to Claim 2, wherein the nnolar 
ratio of compound of formula (VU) to compound of formula (IV^) is between 1 .1 to L3. 

5- (Currently Amended) A process for preparation of a cephalosporin compound of 
formula (11), 




C00R3 



wherein 

R is hydrogen, C 1-4 alkyl group, aa -e agily removable a,hydroxyi protective group? 
selected from trialkvl siiv l ethers: trialkvl arvl silvl ethers: trialkvl ^itAnnyl ethe^; trityl; 
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tctrahvdfopyranvl: alkvl or arvl sulphonates selected from tosvK mcsvl, and besvl: boron 
or alumim im contaming two alkvl groups: unsubstituted benzvl: or 

-CH2COOR5, or -C (CH3)iCOOR5i 

wherein R5 is hydrogen; or an eooily a^hydrolysable ester group selected from 
lower alkvl esters: alkanovloxv alkvl esters selected from acetoxv methvl, pivaloxy 
methyl, 1-acetoxvethvl. and 1 -pi valoxvethvl: lower alkoxvcarbonvloxvalkvl esters: 
alkoxvmethvl esters: lower alkvl amin o methvl: benzvl ester: and cvanomethvl ester [[.]]. 

Ri is hydrogen or [HJOCHs; 

R^ is hydrogen; 

R3 is hydrogen^ a negative charge or togothor with the COO" group to whioh R» 4g 
attach e d id on ostor, or on alkoli or olkalitio otuth motol, ester selected from the gix>up of 
lower alkyl esters; alkanovloxv alkvl esters selected from acetoxv methvl. 
DivaloxvmethvL l>acetoxvethvL and l-Pivaloxvethvl ester: lower alkoxv 
carbonvloxvalkvl esters selected from methoxvcarbonvloxvmethvL 1- 
etfaoxYcarbonvloxyethYl and l-isopropoxvcarbonvloxv-ethvl ester: alkoxv methvl esters: 
lower alkvl amitif>mftf hYl esters: acetamidomethvl ester: benzvl ester: and cvanomethvl 
ester., 

R4 is hydrogen or is a substttuen t up e flil in copholooporin ch e nH Sife y_s_el_e_cted from 
unsubstituted and sub stituted alkvl: and unsubstituted and substituted alkenvl: wherein 
substituted alkvl and/or alkenvl being substituted by alkoxv. heterocyclicthio, 
heterocvcvliccarbonylthio. alkvlcarbonvloxv. or heterocvclyl : 

comprising reaction of compound of formula Q) 



X — CH5 — c 




I ©/CH3 © 



ON O 
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-CHa^C C C O S O C— M CI rr^ 

II I II '^CH3 ® 

ON O 



v\4iereii) X is chlorine or bromine ; R and R< are selected from corresponding 
groups list ed for those of formula fJT) ahcivR 

R io hjrdrogcn, C »4 alkyl group, an coaily rcm u vablo h>'droicyl protootivo grou p? 
CHACOORa^or C(CmiC00 1iW 

wherein R g -i a hydroeen or on onaily hydrolyooblo ootcr group 
with 7-anuno cephalosporanic acid of formula (V), 




whwein Ri is hydrogen or OCH t^and R? are selected from corresponding groups 
listed for those of formula nn ahnve- R, is selected fro m a eroup listed for T^, nf ffirmula 
GX) above or a trialkvl silvl p rnn p hyHm^nn n nn[Tnri,7» .-^^T^rc" nr tnctnhfr -ni f h the COO' 
group to which Rt ia attach e d is an cat e r, or cm ollroli or ttUcalino omth motsA; or is a flilyl 

^ is selected from a erouo listed forR^ of formula HT^ahpye hvdm^wi nr in n 
oubgtituent usofiil in cophalooporin chomigtr , ^ R« is hydrogen or a trialkvl s ilvl group 
with flje proviso that, when R3 is hydrogen. Re is also hydrogen^ when R3 is a trialkvl 
silyl groups Re is also a trial^silyl group; and when R3 is an ester , or on alkali of 
a t kalin e earth mcte^ R^} is hydrogen 
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to give 7-f(4-halo-2-ox>immo-3-oxobiityramido>3-substiti^ 
carboxylic acid of formula (VIII), 



o 




(vm) 



COOR3 



wherein X, R, Rj, and R4 te w are correspondinp j groups listed fot those of 

fo rmula (I) or fll) above the Qomo mctmingo aj dcfinod horcinoarlicr, «ad*^-feiydfege% 
a negativQ charge or togothor mih the COO' gr n n p to whioh jj mtucli e d jg qn eotor, or 
flu Qlkoii or ollcolino oortfa metal 

followed by cycIi$ation of compound (VIII) with thiourea to give oompound of 
foimula (II), 




COOR3 



wherom R and R$ - Qfo ag defined above; R^ -i ^ hydrog e n or OCIl^; R^ 4s 
hydrogen;-R» ig hj^drogon, a neeativo charge or together ^vith tho COO" group to 
^^^fe^-R^- i? attnohod ig on cptor or ag allmli or allcolino earth metois - lU -w hydrogen 
or ia g substituent uooful in oephalooporin ohomiotiy. 

6. (Currently amended) ATTie process according to Claim 5, wherein the reaction of 
compound (I) and compound (V) to give compound (vni) is carried out in an organic 

16 

PAGE1712S'RCVDAT6/20/20()8 6:14:43 PM [Eastern DayligM 



08/28/2008 16:07 612-455-3801 



HBML, P.C. 



PAGE 18/25 



Application Number 1 0/540770 

Response to the Office Action dated 03/20/2008 

solvent and in the presence of a base at a temperature ranging jBrom -^0^ C to -15^ 
C[[,l]. 

7. (Currently amended) AJhe process according to Claim [[5]]6, wherein the-Ae 
organic solvent is selected from chlorinated solvents such ac diohlorompthonc, 
diohloroet l ione, and cMorofonn ; aromatic hydrocarbons such oo bonzono and toluono ; 
nitrile $oIvents-s« ch ag ooetonitrilo, propionitrilc and butyronitrile ; and e thers-saA-^ 
t e tmhydrofumn and diojcono. 

8. (Currently amended) Alte process according to Claim [[5]16, wherein the base 
is selected from N, N dimethyl aniline, diethyl amine, and pyridine. 

9. (Currently amended) ATTje process according to Claim 5, wherein the molar 
ratio of compound (I) to the cephalosporin compound (V) is between 1 . 1 to 2.0y 
pr e ferably bot\>rccn 1.3 to L5 > 

10. (Cunently Amended) ATbe process according to Claim 5, wherein the preferred 
temperature is between -55^ C to -25^ C, 

1 1 - (Currently Amended) AJJie process according to Claim 5, whei«in the reaction of 
compound (VIII) and thiourea to give the cephalosporin compounds of formula (II) is 
carried out in a mixture of organic solvent and water and in the presence of a base at low 
to ambient temperature. 

12. (Currently Amended) AT^ process according to Claim [[S]]n, whei^in the-fee 
organic solvent is selected from chlorinated solvent s ouoh as dichlorom e thoB e? 
diohloroQthan e > and ohloroform ; aromatic hydrocarbons guch qo b e naono and tolu »e; 
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nitrile solvents suoh ao aootonitril e , propionitrilo and butyromtrilo ; and etber s eotoh as 
tetrohydrofuitm ond dioxono , 

13. (Currently Amended) AThe process according t o Claim [[5]]6, wherein the base 
is selected from alkali metal carbonates, such as sodium carbonate, potassium carbonate 
and lithium carbonate; alkali metal hydrogen carbonates, such as sodium hydrogen 
carbonate and potassium carbonate; and alkali metal acetates, such as sodium acetate and 
potassium acetate. 

14. (Currently Amended) ATlje process according to Claim 5, wherein-4e^ 
temperature at which the reaction is earned out i s between -5^ C- te and 40^ C , pr e fego My 
between lO^Cto 30^ e. 

1 5. (Currently Amended) AThe process according to Claim 5, wherein the compound 
of formula (II) is any one of 

I) 7-[(Z)"2-(2-ainmothiazoI-4-yI)-2-hydroxyiniinoacetamido]-3-vinyl-3- 
cephem-4-carboxylic acid I.e. cefdinir, 

ii) 7-[(Z)-2-(2-amino-4-thiazolyI)-2-raethoxyimino)acetyI]amino-3-[(lZ)-2- 
(4-methyl-5-thia2:olyl)ethenyl ''3-cephem-4-carboxylic acid, i.e. cefditoren 
and the pivaloyloxymethyl ester i. e. cefditoren pivoxil, 

iii) 7-[(Z)-2-(2-aniiriothiazol-4-yI>2-methoxyiininoacetamido]-3-(l- 
mcthylpyrrrolodino) methyI-3-cephem-4-carboxylate i.e. cefepime, 
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iv) 7-[(Z)-2-(2-ammothiazol-4-yJ)methoxyiminoacetanudo]-3.m 

cephem-4-carboxyJic acid i.e. cefetamet, and the pivaloyIox>7nethyl ester 
i. e. cefetamet pivoxil. 



v) 74(Z)-2<2-ammothiazol-4-yl)-2-carboxymethoxyiniinoacetamido^ 
vinyl-S-cephem-^-caiboxyUc acid Le. cefixime. 



vi) 7-[(Z)-2-(2-att)iaotiuazol-4-yI)-2-raethoxyiminoacetaiid - 

inethyl-lH-tetra2ol-5"yl]thio]methyl]-3''CCThem-4H^ acid i.e. 

cejGaienoxime, 



vii) 7- [(Z)-2-(2-aniinothiazol -4-yl)-2-methoxyimitioacetamido]-3 -[[[5- 

cart)oxymethyl)-4-methyl-2-thiazolyl]thio]methyl]- 3-cepheni-4- 
carboxylic acid i.e. cefodizimc, 



viii) 7-[(Z)-2-(2-aminathiaOTl"4-yl>2-tncthoxyiminoaceto 

dihydro-2-(24iydroxyethyl)-3Mmino-lH-pyra2ol-l -yl]methyl]- 3-cephem- 
4-carboxylic acid i. e. cefoselis. 



ix) 7-t(Z)-2-(2-amiiiothia2x>l-4-yl)^2- 

methoxyinunoacetamidojcephalosporanic acid cefotaxime, 



x) 7-[(Z)"2-(2-aminothiazoM^yl)-2-melhoxyiminoacetainid 

cyclopeateno-l-pyridiiuum)methyl]- 3-cephein-4-carboxylic acid i.e. 
ceQ)irome» 



19 



PAGE 20125 ' RCVD AT 6/20/2008 6: 14:43 PM [Eastern Day^^^^^ 



0&/28/2ee8 16:07 612-455-3801 



HSML, P.C. 



PAGE 21/25 



Application Number 10/540770 

Response to the Office Action dated 03/20/2008 



xi) 7-[(Z)-2-(2-aminothia2oI-4-yl)-2-niethoxyiininoacetamido] 

methoxymethyl-3-cephem-4-carboxylate- i.e. cefpodoxime and the I 
methylcthoxycarbonyloxy ether i. e. ceipodoxime proxetil, = 



xti) 7-[(Z)-2<2-aroinotixiazol-4-yl>2-methoxyiminoacetatioi 

azabicyclot4.2.0]oct-2-en-3-yl]inethyl-5,6J-tetrahydroquino)im 
carboxylic acid inner salt j. e. cefqiunome. 



xiii) 7-[(Z)-2-(2-aminothiazol-4-yl).2-(l-carboxy"l-' 
methylethyl)oxkiiinoacetamido } -3-[pyridinium Jmethyl-3 -cephem-4- 
carboxylacid add ixtoer salt i. e. ceftazidime, 

xiv) 7-[(Z)-2-(2-aminothiaz»l-4-yl)-2-methoxyimmoacetamido]-3-[2 
metibiyi-l,2,3,4-tetrazoyl)-nie1hyl-3- cephem-4-carboxylic acid i. e, 
cefteram and the and the pivaloyloxymethyl ester i. c. cefteram pivoxil, 

xv) 7-[(Z)-2-(2-anunothia2oM-yI>2-n)ethoxyiminoacetamido]~3-[[(2- 
fiiranylcarbonyl)thio]methyl]- 3- cephem-4-carboxyMc acid I e. ceflioftir* 

xvi) 7-[(Z)-2-(2-aixunothiazoM-yl)-2-mcthoxyiminoacetaniido]-3-cephem- 
4-carboxylic acid i. e. ceftizoxime, 

xvii) 7-[(Z)-2K2-aininotMazol-4-yl)-2-methoxyiminoacetamido]-3-[[2^- 
dihydro-6-hydroxy-2-me%l-5*oxo-as-triazin-3-yI)thi^^ 
cepbem-4-carboxyUc add i. e. ceftriaxone, and 

xviii) 7-rXZ)-2<2-aminothiazol-4-yl)-2-niethoxyiininoacetamido]-3-[(l,^ 
thiadiazol-5-ylthio)methyl]- 3-cephem-4-carboxylic acid i. e. cefuzonam. 
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16. (New) The compoutid of formula Q) according to Claim 1, wherein R5 is lower alkyl 
ester selected from methyl, ethyl, and tertiary butyl; lower alkoxycarbonyloxyalkyl ester 
selected from methoxycarbonyloxymethyl, 1-ethoxycarbonyloxyethyl, and 1- 
isopropoxycarbonyloxy ethyl; methoxymethyl ester; or acetamidomethyl ester. 

17. (New) The process according to Claim 2, wherein R5 is lower alkyl ester selected 
from methyl, ethyl, and tertiary butyl; lower alkoxycarbonyloxyalkyl ester selected from 
mcthoxycarbonyloxymethyl, l-ethoxycarbonyloxyethyl^ and l-isopropoxycarbonyloxy 
ethyl; methoxymethyl ester, and acetamidomethyl ester. 

1 8. (New) The process according to Claim 5, wherein R5 is lower alkyl ester selected 
from methyl ethyl, and tertiary butyl; lower alkoxycarbonyloxyalkyl ester selected from 
methoxycarbonyloxymethyl, 1-ethoxycarbonyloxyethyI, and l-isopropoxycarbonyloxy 
etbyl; methoxymethyl ester; and acetamidomethyl ester. 

19. (New) The process according to Claim 5, wherein R3 is lower alkyl ester selected 
from methyl, ethyl and tertiary butyl; and methoxymethyl ester. 

20. (New) The process according to Claim 6, wherein the organic solvent is 
chlorinated solvent selected from dichloromethane, dichloroethane, and chlorofomi; 
aromatic hydrocarbon selected from benzene and toluene; nitrile sol vent selected from 
acetonitrile. propionitrile, and butyronitrile; or ethers selected from tetrabydrofiiran and 
dioxane. 

21 . (New) The process according to Claim 1 1 , wherein the organic solvent is 
chlorinated solvent selected from dichloromethane, dichloroethane, and chloroform; 
aromatic hydrocarbon selected from benzene and toluene; nitrile solvent selected from 
acetonitrile, propionitrile, and btrtyronitrile; or ethers selected from tetrahydrofuran and 
dioxanc. 
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